Age- and sex-dependent changes in pulse pressure in fowl aorta.
Chickens (males more than females) have higher blood pressure (BP) than most mammals and spontaneously develop vascular neointimal plaques (NP) and diffuse subendothelial thickening in the lower segment of the abdominal aorta (AbA, referred to as 'NP-prone area') that partly resemble atherosclerotic lesions in mammals. NP areas, which are larger in males, have a causal relationship with incremental increases in BP during maturation. We hypothesize that decreased wall distensibility and altered hemodynamic forces at the NP-prone area may contribute to the NP formation. We measured pressure pulse wave (PW) and systolic and diastolic BP along the descending aorta in anesthetized chickens at different ages using an intravascular microtip transducer and calculated pulse pressure (PP) as an indicator for artery distensibility. At all ages examined and in both sexes, the PW showed a sharper peak at the more peripheral locations and the amplitude of the PW increased as it descended the aorta. PP, expressed as relative increases from the PP in the aortic arch (%), was 40.4+/-12.6 and 71.4+/-18.6 at the AbA and ischiadic artery, respectively, in young males (24-27 weeks); 23.5+/-8.6 and 43.8+/-16.2 in adults (72-75 weeks); and 5.4+/-3.4 and 9.1+/-4.9 in chicks (5-7 weeks). Location-dependent increases in PP were significantly higher in young males (P<0.05). The PP increases in females were not different among the three age groups. The contour of the PW in the proximal aorta changes in older birds, exhibiting steeper increases in the ascending and descending limbs, suggesting that faster wave reflection from the periphery augments peak systolic pressure. NP was most frequently seen in the lower segment of the abdominal aorta in older males. These results suggest that: (1) site-dependent increases in PP amplitude are marked in young males, possibly reflecting a reduction in arterial wall elasticity enhanced by incremental rises in BP, and (2) NP formation may contribute to the stiffness of aortic walls in the NP-prone area.